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FOREWORD

This report is intended to be a single-source document describing the U.S. Army
Research Office (AROQ) research programs for FY04. It includes:

= Abrief review of the strategy employed to guide ARO research investments and
noteworthy issues affecting the implementation of that strategy;

= Statistical information on 6.1 funding and program proposal activity; and
= Research trends and accomplishments of the individual ARO scientific divisions.

The programs described are direct-funded from Army Program Elements “Defense
Research Sciences”, “University/Industrial Research Centers” and “University Research
Initiatives” (URI). Research supported with customer funds (e.g., the Defense Advanced
Research Projects Agency) is included in the description of closely aligned ARO
programs as appropriate.

Although the Army Material Command’s Research, Development and Engineering
Command (RDECOM) is the primary user of the ARO research program, ARO also
supports research on behalf of the Army Corps of Engineers, the Army Medical Research
and Materiel Command, and other Army Commands and Department of Defense (DoD)
agencies. Coordination and monitoring of the ARO extramural program by the Army
Research Laboratory Directorates; Research, Development and Engineering Centers; and
other Army laboratories ensure a highly productive and cost-effective Army research
effort. University Affiliated Research Centers (UARC) and Multidisciplinary University
Research Initiative (MURI) centers benefit from the expertise and guidance provided by
the Army Research Laboratory Directorates, Research, Development and Engineering
Centers, and other DoD, academic, and industry representatives who serve on Executive
Steering Boards and Technical Assessment Councils for each university center. The
Office of the Secretary of Defense (OSD) research programs managed by ARO fall under
the executive oversight of the Defense Basic Research Panel. In FY04 this panel was
chaired by the ARO Director. Other members on this panel include the Director of
Research, Office of the Deputy Under Secretary of Defense (Science and Technology)
and representatives from the Office of Naval Research (ONR), the Air Force Office of
Scientific Research (AFOSR) and the Defense Advanced Research Projects Agency.
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ARO INVESTMENT STRATEGY

The U.S. Army Research Office (ARO) strategic vision is to conduct an aggressive basic
science research program on behalf of the Army so that cutting-edge scientific
discoveries and the general store of scientific knowledge will be optimally used to
develop and improve weapons systems that establish land force dominance. Programs
are formulated in consultation with the Army Research Laboratory Directorates; the
Research, Development and Engineering Command’s Research, Development and
Engineering Centers; the Army Medical Research and Materiel Command; the Army
Corps of Engineers; and the Army Research Institute for the Behavioral and Social
Sciences. The programs are also jointly coordinated and planned through the Defense
Science and Technology Reliance process under the Basic Research Panel.

Strategies to meet the vision are:

= Accelerate research results transition to applications in all stages of the research
and development cycle.

= Strengthen academic, industrial, and nonprofit laboratories research
infrastructures, which serve the Army.

= Focus on those research topics that support technologies vital to the Army's future
force, combating terrorism and new emerging threats.

= Direct efforts in research areas relating to new opportunities for Army
applications and which underscore the role of affordability and dual-use,
especially as they provide new Force Operating Capabilities and emerging threats.

= Leverage the science and technology of other defense and Government
laboratories, academia and industry, and appropriate organizations of our allies.

= Foster scientists and engineers training in the disciplines critical to Army needs.

= Actively seek creative approaches to enhance education and research programs at
Historically Black Colleges and Universities and at Minority Institutions.

To implement this strategy, the ARO extramural research program uses single
investigator efforts, University Affiliated Research Centers, and specially tailored
outreach programs. Each approach has its own objectives and set of advantages. This
strategy is also employed by the ARO to the maximum extent possible in planning
outreach programs sponsored by the Office of Deputy Undersecretary of Defense
(Science and Technology).
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PROGRAM IMPLEMENTATION

GENERAL INFORMATION

This section of the report addresses issues affecting the implementation of the research
programs managed by the U.S. Army Research Office (ARO) in FY04.

Project BH57 represents the core research budget provided to ARO by the Army. The
actual release of funds to Project BH57 this year was $52.9M. This represented about a
$.8M increase over the FY03 amount making the money available for single investigator
research about the same as in the previous year.

Through funds provided by ARO Project BH59, ARO continued to fund the Institute for
Collaborative Biotechnologies (ICB) at the University of California — Santa Barbara.
This University Affiliate Research Center focuses sensors, electronics and information
processing biotechnology and the underpinning biotechnology fundamentals. In FY04
the ICB received $7.6M in 6.1 funding and should have a sustained, multi-year budget of
approximately $7M annually. The two additional universities selected as ICB partners in
FYO03; Massachusetts Institute of Technology and California Institute of Technology, also
continued receiving funding in FY04.

For nearly all of the 1990’s, the funding from the Office of the Secretary of Defense
(OSD) University Research Initiative (URI) exceeded those provided to the ARO by the
Army. However, in FY04, the OSD funding was devolved and now comes to ARO as
Army funding. They still fund the same programs as in the past so the restrictions on
some of the funds still exists. For example, new research topics under the
Multidisciplinary University Research Initiative Program are restricted to certain DoD
Strategic Research Areas or other approved OSD research topics.

Just as in the previous year, the largest single source of research funding to ARO in FY04
was the Defense Advanced Research Projects Agency (DARPA). DARPA provides funds
for such key research areas as compact, lightweight power sources, smart structures,
optoelectronics, nanostructure fabrication, multi-agent systems, and materials for
photonic systems. The ARO Physics Division continued to manage a multi-million dollar
program in quantum computing with funds from both DARPA and the National Security
Agency.

SMALL BUSINESS INNOVATION RESEARCH (SBIR) AND SMALL BUSINESS
TECHNOLOGY TRANSFER (STTR) PROGRAMS

Congress established the Small Business Innovation Research (SBIR) and Small Business
Technology Transfer (STTR) Programs to provide small businesses and research
institutions with opportunities to participate in government-sponsored research and
development. SBIR was established in 1982 and has been reauthorized through 2008,
while STTR was established in 1994 and is currently authorized through 2009.

The goals of the SBIR and STTR programs are: (1) stimulate technological innovation,
(2) increase small business participation in federal R&D, (3) increase private sector
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PROGRAM IMPLEMENTATION

commercialization of technology developed through federal R&D, and (4) foster and
encourage participation in federal R&D by businesses that are owned by women and
socially and economically disadvantaged individuals. The STTR Program has the
additional goal of encouraging small companies and researchers at academic institutions
and non-profit research institutions to work together to transition emerging technical
ideas from the laboratory to the marketplace.

Congressional mandate requires that all federal agencies with an annual extramural R&D
budget exceeding $100 million participate in the SBIR program. The SBIR budget is
computed as 2.5 percent of the agency’s extramural R&D budget. The Army SBIR
budget for FY05 is expected to be $233 million. The STTR budget is computed as .3
percent of the agency’s extramural R&D budget. The Army STTR budget for FY05 is
expected to be $28 million.

The U.S. Small Business Administration (SBA) is responsible for the government-wide
SBIR and STTR Programs. The SBA is responsible for developing top-level policy for
the programs and reporting SBIR/STTR data and statistics to the Administration and
Congress. Each federal agency manages its SBIR/STTR Program separately. The Army
participates under the Department of Defense (DoD) SBIR/STTR Program structure.

The SBIR Program is open to any small business, defined as a business having no more
than 500 employees (including all affiliates), which is operated in the USA and at least
51% owned by a U.S. citizen or permanent resident alien. The small business may
subcontract a portion of its work, so long as the small business “prime” performs at least
two-thirds of the Phase | work and half of the Phase Il work. For the purposes of
determining compliance, percent of work is usually measured by both direct and indirect
costs; however, the actual method of measurement will be verified during contract
negotiations.

The Principal Investigator (P1) for each SBIR and STTR Phase | and Phase Il effort must
be primarily employed by the small business, meaning that more than half of his/her time
is spent with the small business. Primary employment with a small business precludes
full-time employment at any other organization. Any deviations from these requirements
must be approved during contract negotiations.

The STTR Program is open to any team consisting of a small business (as defined above)
and a research institute. The research institute may be any U.S.-based nonprofit research
institution, federally funded research and development center (FFRDC), or university or

college. The small business must perform at least 40% of the Phase | and Phase 11 work.
The research institute must perform at least 30% of the Phase | and Phase Il work. Up to
30% of the work may be subcontracted.

For both programs, the Phase | and Phase 11 work must be performed in the United States,

to include the Commonwealth of Puerto Rico, the Commonwealth of the Northern
Mariana Islands, the Trust Territory of the Pacific Islands, and the District of Columbia.
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Each year, along with other DoD components, the Army generates and publishes a set of
high-priority topics in an SBIR solicitation and invites small businesses to submit
proposals dealing with these topics. The topics reflect the user community’s interests and
Force Operating Capabilities (FOCs) as expressed in TRADOC PAMPHLET 525-66.

All Army SBIR topics will also reflect Future Combat Systems (FCS)/Future Force (FF)
S&T needs, and at the same time be aligned with Science and Technology Objectives
(STOs), Advanced Technology Demonstrations (ATDs), and Advanced Concept
Technology Demonstrations (ACTDs). A LOGTECH Panel has an opportunity to
endorse SBIR topics. 50% of Army’s topics must be endorsed or co-authored by an
Acquisition Program (PM or PEO).

Both programs use a three-phase process, reflecting the high degree of technical risk
involved in developing and commercializing cutting edge technologies.

Phase 1 is a feasibility study that determines the scientific, technical, and commercial
merit and feasibility of a selected concept. Phase | projects are competitively selected
from proposals submitted against annual solicitations. Each solicitation contains topics
seeking specific solutions to stated government needs. The Army publishes its SBIR
topics in the second of three DoD SBIR solicitations each year, which generally opens in
the summer.

The Army likewise publishes its STTR topics in an annual DoD STTR solicitation, which
generally opens in January of each year. The Army SBIR/STTR Phase | processes are
highly competitive, with about one out of ten proposals receiving awards.

Phase Il represents a major research and development effort, culminating in a well-
defined deliverable prototype (i.e., a technology, product, or service). The Phase 1l
selection process is also highly competitive. Successful Phase I contractors are invited to
submit Phase Il proposals as there are no separate Phase Il solicitations. Approximately
50% of Phase Il proposals are selected for award.

In Phase 11 Plus, the Army provides up to $250,000 in matching SBIR funds for an
existing Phase Il effort to be extended for up to one year to perform additional research
and development.

In Phase 111, the small business or research institute is expected to obtain funding from
the private sector and/or non-SBIR government sources to develop the prototype into a
viable product or service for sale in the military or private sector markets.

There are several basic differences between the SBIR and STTR Programs within the
above 3-phase structure. The following table compares the two programs.
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PHASES SBIR STTR

Phase | * 6 months, $70,000 max « Six months, $100,000 max
 4-month option (at Government’s | « No options
discretion if Phase 11 proposal is
selected), $50k max, to fund
interim Phase |1 efforts.

Phase Il * 2 years, $730,000 max * 2 years, $750,000 max beginning in
FY04
Phase Il | ¢ 1 year, $250,000 max (subject to
PLUS third-party matching funds)
Phase 111 | « No time limit * No time limit
* No SBIR funds * No STTR funds

Figure VI-1. Phases of SBIR/STTR Programs

For more information about Army-specific SBIR/STTR, visit http://www.aro.army.mil/arowash/rt. and the
DoD SBIR/STTR Program Office maintains a Web site with more information about the SBIR/STTR
programs at http://www.acq.osd.mil/sadbu/sbir.

The Army is the Executive Agent for coordination of the chemical and biological defense
(CBD) program. The Army executes the CBD SBIR program with oversight provided by
the Defense Threat Reduction Agency. The CBD SBIR topics touch on both medical and
non-medical aspects of CBD. As lead agency, the Army coordinates tri-service/U.S.
Special Operations Command (SOCOM) efforts related to developing solicitation topics
and the receipt, evaluation, selection, and award of SBIR Phase | and Il proposals.

Chemical and Biological Defense (CBD) Program - In response to Congressional
interest in the readiness and effectiveness of U.S. Nuclear, Biological and Chemical
(NBC) warfare defenses, Public Law 103-160 directed that the DoD consolidate
management and oversight of the CBD Program into a single office within OSD. In
FY04, the CBD SBIR Program underwent reorganization to incorporate S&T oversight
provided by the Defense Threat Reduction Agency (DTRA) Joint Science and
Technology Office (JSTO). Program Management for the SBIR portion of the program is
provided by the Army Research Office-Washington (ARO-W). The CBD SBIR Program
received $11.2 million from DTRA JSTO for FY04. These funds were allocated to four
DoD agencies (Army, Navy, Air Force, and DTRA) that participated in the CBD SBIR
Program in FY04. A special section of CBD SBIR topics, from across DoD, is published
each year in the first of the three annual DoD SBIR Solicitations. A total of 27 Phase I
proposals were selected for a CBD SBIR award out of 271 proposals submitted, totaling
an investment of $1,885,739 (ARO- $279,965). For Phase Il proposals, a total of 12 were
selected for contract award out 16 proposals submitted, totaling an investment of
$5,028,553 for new projects and $3,317,893 for ongoing projects, of which ARO
received $910,137.
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Future Combat Systems (FCS)/Future Force (FF) — In support of the CSA’s FCS/FF
initiatives, all Army SBIR topics are aligned with an FCS/FF technology area and support
the science and technology objectives, advanced technology demonstrations, and
advanced concepts and technology demonstrations. We began this process with the
topics so that the Phase | and Phase 11 projects will flow from them.

Training and Doctrine Command Battle Labs - The Army Training and Doctrine
Command (TRADOC) established the Battle Labs to demonstrate and assess new
doctrines, strategies, warfighting methods, and technologies within the context of the
future Army. The Battle Labs conduct live, virtual, and constructive simulations to
determine the warfighting merits of new ideas, concepts, and technologies — including
those of industry. The Battle Labs are organized around the major battlefield dynamics:
Air Maneuver, Air and Missile Defense, Battle Command, Combat Service Support,
Depth and Simultaneous Attack, Dismounted Battlespace, Maneuver Support, Mounted
Maneuver Battlespace, and Space and Missile Defense.

Short Term Innovative Research Program - The objectives of the Short Term
Innovative Research (STIR) Program are to find innovative ideas in basic research.
Proposed research may be for the continuation or the natural outgrowth of experimental
or theoretical exploration. Research proposals are sought from educational institutions,
nonprofit organizations, or private industry.

University Research Initiative (URI) and other OSD Programs - OSD 6.1 direct
funding to ARO through the Office of the Director for Defense Research & Engineering
(ODDRE) generally exceeds the level of Army 6.1 direct funds awarded to universities
by ARO. However, more than the magnitude of dollars, the scope and variability of this
activity in terms of objectives (research, instrumentation, education, etc) and targeted
groups (minority institutions, selected states, etc) add a complexity to planning and
execution far in excess of ARO's Army-funded programs.
Current OSD-budgeted initiatives include:

= Multidisciplinary University Research Initiative (MURI) Program;

= Defense Experimental Program to Stimulate Competitive Research (DEPSCoR);

= Defense University Research Instrumentation Program (DURIP);

= National Defense Science and Engineering Graduate (NDSEG) Fellowships;

= Infrastructure Support Program (ISP) for Historically Black Colleges &
Universities and Minority Institutions (HBCU/MI); and

= Presidential Early Career Awards for Scientists and Engineers (PECASE).
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Each of these ODDRE-mandated activities has a different focus and/or different target
audience. The ARO has been designated by the Director of Research/ODDRE as the lead
agency for the implementation of two of the DoD programs on behalf of the three
Services plus the Agencies of the Department of Defense. These are the DEPSCoR and
ISP-for-HBCU/MI activities. A brief description of each of the multi-year programs
follows.

Defense Experimental Program to Stimulate Competitive Research (DEPSCoR) -
The DEPSCoR program improves the capabilities of universities in selected states by
supporting research and the education of scientist and engineers in areas important to
national defense in general and the Army. DEPSCOoR is specifically designed to expand
research opportunities in states that have traditionally received the least funding in federal
support for university research. Academic researchers in Alaska, Arkansas, Delaware,
Hawaii, ldaho, Kansas, Kentucky, Maine, Montana, Nebraska, Nevada, North Dakota,
Oklahoma, the Commonwealth of Puerto Rico, South Carolina, South Dakota, the US
Virgin Islands, Tennessee, Vermont, West Virginia, and Wyoming are eligible to receive
awards under this competition. The work performed within this program directly
supports Future Force requirements by providing the enabling technologies which will
make development of Future Force equipment possible. The program provides the nation
with a broad base, basic research infrastructure built on the single investigators within the
current academic infrastructure. It thereby bypasses the high administrative burden often
associated with large, resource intensive single focus efforts. Additionally, the program
reflects remarkable flexibility and possesses a track record of innovation since the
program is open to all topics described in the traditional Broad Agency Announcements
and is open to any researcher within the designated states. NSF state committees screen
the proposals in the context of state research infrastructure needs and forward them to the
services for final selection and funding. The work is consistent with the Army Science
and Technology Master Plan, the Army Modernization Plan, and Project Reliance.
Twenty projects were competitively selected under the FY04 Defense Experimental
Program to Stimulate Competitive Research (DEPSCoR) in 12 States $8.4 million to
perform research in science and engineering fields

Historically Black College and Universities/Minority Institutions (HBCU/MI) -
Programs for HBCU/M s are a significant part of the ARO program. In 2004 ARO
awarded over $23 million to minority institutions. This includes grants supported under
the ARO core research program and several DoD programs that ARO implements on
behalf of the Director of Defense Research and Engineering (DDR&E). These are
discussed below:

= ARO (Core-funded) HBCU/MI Program: The ARO began its HBCU/MI
program in 1980 with a $0.5 million set aside intended to encourage participation
of HBCUs and Mls in its research programs. Each year since then ARO has
reserved a portion of its research program for minority institutions. For the past
several years the set aside has been over $1 million. This has been used to co-
fund research projects of interest to, and selected by, the ARO scientific divisions
under the Core broad agency announcement.
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= DoD-funded HBCU/MI Programs: The DoD Infrastructure Support Program
for HBCU/MI program was initiated under the Defense Authorization Act of 1991
(P.L.101-510, Section 832). Legislation prescribed a variety of research and
educational initiatives intended to build infrastructure in science, mathematics,
and engineering programs at HBCUs and Mls and enable them to participate more
fully in defense research, as well as to recruit more students in scientific
disciplines important to defense. Eligibility for the program is limited to
institutions appearing on the US Department of Education list of Accredited
Postsecondary Minority Institutions. Funding for the DoD Infrastructure Support
Program ranges from $10 million to $15 million annually with approximately one
half that amount available for new awards. All grants are awarded competitively.
Examples of funding opportunities include:

Instrumentation for research and/or education programs;

Research and/or education centers and consortia;

Collaborative research programs;

Technical assistance programs; and

Undergraduate scholarships, graduate fellowships, and faculty research
fellowships.

e R

The FY 04 Infrastructure Support Program supported thirteen new research grants and
twelve instrumentation grants totaling over $6 million, and ongoing commitments to four
research and education centers totaled over $3 million.

In addition to the Infrastructure Support Program discussed above, ARO implemented
two additional FY04 programs for the DDR&E. These were Congressional set-asides for
Hispanic-Serving Institutions (HSIs) and Tribal Colleges and Universities (TCUs). The
program for HSIs awarded fifteen research and instrumentation grants totaling $3.969
million, and the program for TCUs awarded eight instrumentation grants totaling $2.3
million.

In summary, ARO awarded over $23 million to HBCUs and Mls in FY04. This includes
the ARO-funded programs, the DoD-funded programs, as well as Congressionally-
directed programs.

Multidisciplinary University Research Initiative (MURI) Program - The essential
features of the MURI program are the same as those of the original URI but the scope of
each award is generally larger and there are subsequently fewer awards with these annual
solicitations. A typical MURI center is supported for five years at one million dollars per
year. Also, unlike the previous URI program, selection of the Service research topics and
the eventual awards are now closely reviewed and approved by ODDRE under a formal
acquisition process. The Services compete for topics and awards based on the limited
funds available. MURI funds are not allocated to the Services on any prescribed basis.
Over the years the Army has fared quite well in these competitions, garnering more
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topics and funding than the other Services. Topics that resulted in 9 newly funded Army
centers for FY04 were:

Hybrid Synthetic Biopolymers for Multifunctional Materials

Hybrid Bio-Mechanical Systems

Space-Time Processing for Enhanced Mobile Ad-Hoc Wireless Networking

Design and Processing of Electret Structures

Giga-Hertz Electromagnetic Wave Science and Devices for Advanced Battlefield

Communications

= Micro Hovering Aerial Vehicles with an Invertebrate Vision Inspired Navigation
System

= Nano-Engineered Energetic Materials

= Human Signatures for Personnel Detection

= Laboratory Instrumentation Design Research

Topics that the Army has entered in the somewhat abbreviated FY05 program
announcement are:

= Cross-Disciplinary Approach to the Modeling, Analysis, and Control of Wireless
Communications Networks

= Control of Networked Autonomous and Semi-Autonomous Vehicle Swarms

Inspired by Nature

Standoff Inverse Analysis and Manipulation of Electronic Systems (SIAMES)

Training for the Networked Battlefield

Quantum Imaging

Advanced Magnetic Resonance Force Microscopy to Single Nuclear Spin

Detection

Material Engineering of Lattice-Mismatched Semiconductor Systems

= Enabling Science for Future Force Insensitive Munitions

Defense University Research Instrumentation Program (DURIP) - DURIP supports
the purchase of state-of-the-art equipment that augments current university capabilities or
develops new university capabilities to perform cutting-edge defense research. DURIP
meets a critical need by enabling university researchers to purchase scientific equipment
costing $50,000 or more to conduct DoD-relevant research. The researchers generally
have difficulty purchasing instruments costing that much under their research contracts
and grants. The work is consistent with the Army Science and Technology Master Plan
(ASTMP), the Army Modernization Plan, and Project Reliance. In FY04, Department of
Defense (DoD) wide, made 213 awards to 92 academic institutions are for a total of
$43.5 million to academic institutions. Of that, the Army share was 63 awards at $10.8
million with the average award being $175,000.

National Defense Science and Engineering Graduate (NDSEG) Fellowship Program-
The ARO participates along with the ONR and the AFOSR in the NDSEG Fellowship
Program, which is administrated under a contract managed by the AFOSR. With
approximately $5 million available to the Army in FY04, the ARO selected 53 NDSEG
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Fellows who began their fellowships in the Fall of 2004. NDSEG Fellows may attend the
university of their choice and are provided full tuition and fees and a stipend for three
years. The average cost per fellowship is $128,000.

Presidential Early Career Award for Scientists and Engineers - The Army annually
nominates two young investigators for the PECASE awards, which average $100,000 per
year for five years.

YOUTH SCIENCE ACTIVITIES

Youth Science Activities - Whether it is providing a work/study experience, sponsoring
tutorial classes during the summer, showcasing talented young high school scientists at
symposia or judging student science fair projects, each of the Youth Science Programs
sponsored by the Department of Army has one purpose in common — to increase the
number of future adults capable of conducting research and development.

The Army’s programs for the youth of this nation collectively reach more than 100,000
high school students throughout the United States, Puerto Rico and the DoD Schools of
Europe and the Pacific. Students participating in the programs during this past fiscal year
were awarded more than $380K in college tuition scholarships; savings bonds totaling in
excess of $50K; expense paid trips to attend the London International Youth Science
Forum, held at the University of London, the Operation Cherry Blossom Program in
Kyoto and Tokyo, Japan and the International Mathematical Olympiad in Athens, Greece.

Additionally, 95 students served as interns and worked in university laboratories during
the summer with selected mentors. More than 500 students participated in programs that
offered enrichment classes in science, engineering and mathematics. Brief descriptions
of these exciting and innovative programs follow:

The Junior Science and Humanities Symposium (JSHS) Program goals are to:

= promote research and experimentation in the sciences, mathematics, and
engineering at the high school level;

= search out talented youth and their teachers, recognize their accomplishments at
symposia, and encourage their continued interest and participation in the sciences,
mathematics, and engineering; and

= publicly recognize the accomplishments of these talented youths.

The Research and Engineering Apprenticeship Program (REAP) is designed to offer
historically under represented high school students the opportunity to expand their
background and understanding of scientific research. This is accomplished by offering
the student an internship, during the summer months, to participate in a work/study
atmosphere with a mentor in a laboratory setting. The experience serves to motivate the
student towards a career in science, mathematics or technology by providing a
challenging science experience that is not readily available in high school.
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The Uninitiates’ Introduction to Engineering (UNITE) Program is an aggressive and
effective program that encourages and assists under represented students in preparing for
entrance into engineering schools. High school students are provided the opportunity,
during the summer months, to participate in college-structured summer courses which
provide hands on applications, participation in lectures, problem solving as well as tours
of laboratories and private and governmental engineering facilities. The students are
introduced to ways in which math and science are applied to real-world situations and
how they are related to careers in engineering and technology. During this fiscal year the
UNITE was held on five university campuses.

The International Science and Engineering Fair (ISEF) Program provides high
school students the opportunity to present their projects, in competition with their peers,
to Army judges who are special awards sponsors at these annual events. Each year,
ROTC Units, Recruiting Battalions, Army Reservists and Army command/laboratory
personnel serve as judges of student projects at more than 350 science fair competitions
held throughout the United States and Puerto Rico. By participating in science fairs, the
Army is able to encourage and stimulate talented students to consider careers in science
and technology while simultaneously exposing these students to Army research and
development opportunities.

Finally, the Department of Army provides the necessary funding for the travel of the team
representing the United States at the International Mathematical Olympiad. Each
year, thousands of high school students test their mathematical capabilities, and through
progressive competition, six top-scoring students emerge to form the U.S. Olympiad
team. The six-member team represents the United States in international competition
with teams from more than eighty countries.

11 ARO-IN-REVIEW 2004



PROGRAM IMPLEMENTATION

Picture 1: (back row) LTC David Camps and LTC Larnce Robinson. (front row left) Top Army Award
winners, Anarghya Vardhana and Divya Nettimi, at the International Science and Engineering Fair. They
will represent the U.S. at the annual Operation Cherry Blossom (OCB) program. Also shown in front row
are Army awards presenter, MG Douglas Dollar and Lauren Smith, Alternate OCB winner. [The expense
paid trip to Tokyo and Kyoto, Japan, will include scientific and cultural tours and attendance at the Japan
Student Science Awards ceremony. Each student received $3,000 in savings bonds, a certificate of
achievement signed by the Secretary of Army, and a gold medallion for science, engineering, mathematics
excellence.]

ARO SUPPORT TO ARMY TRANSFORMATION

THE IMPERATIVE TO TRANSFORM

The Army is transforming now. Today, the Army must transform to a campaign-quality
force with joint and expeditionary capabilities to provide relevant and ready land power
to combatant commanders and the Joint Force. At the same time, it must also sustain
operational support to forces fighting the global war on terrorism while maintaining the
quality of the all-volunteer force.

The Army is focusing its efforts to enhance the capabilities of frontline Soldiers and units
to meet the requirements of the full range of Army strategic commitments. The 2004
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Army Transformation Roadmap describes the path the Army is taking to adapt its
institutions and capabilities. It also depicts how the Army will transform in a time of war
— balancing current and future needs.

ARMY TRANSFORMATION STRATEGY AND ARMY CAMPAIGN PLAN

Transformation is a process that shapes the changing nature of military competition and
cooperation through new combinations of concepts, capabilities, people and
organizations. It employs the nation’s advantages and protects against asymmetric
vulnerabilities. It sustains the U.S. strategic position, thus helping peace and stability in
the world. The Army’s transformation strategy has three components: (1) transformed
culture, (2) transformed processes, and (3) transformed capabilities.

The Army also is developing the right mix of force application capabilities required for
modern conflict. At the same time, the Army is reorganizing its CS/CSS capabilities into
modular packages. This will allow combatant commanders to more rapidly draw upon
discrete Army capability modules. This process will create capabilities that provide the
Joint Force with strategically agile and flexible arrangements of combat power.

The following are representative ARO-supported research programs that support both the
Interim Force and the Future Force.

INTERIM FORCE FUTURE FORCE

= Compact power generation through = Microturbines for compact power
thermophotovoltaics and fuel cells
= Improved engine performance through = Terrahertz electronics for advanced

active control of dynamical processes communications

= Enhanced combat information processor = Multi-functional armor for future

to solve information overload combat systems

= Smart rotor blades for enhanced = QOptical limiting windows for sensor
rotorcraft maneuverability protection

= Photonic band engineering for enhanced = Alternative KE penetrator materials
antenna performance
= Designer propellants at reduced costand = Chemical/biological vehicle shield
increased safety
= Genetically engineered material for
biomolecular optoelectronics
= All solid state FCS radar/illuminator
(K-band)
= High performance ETC propulsions
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ARMY RESEARCH OFFICE CORE PROGRAMS

ARO programs supported with Army 6.1 funds generally fall within two broad
categories: single investigator programs (supported with Project BH57 funds) and Army
Centers of Excellence (COE) (supported with Project BH59 funds). Collectively, these
two programs are referred to as the ARO core program. The following tables show the
proposal activity of the ARO core program. Roughly one-third of the single investigator
grants turn over annually. In contrast, the commitment of an Army COE is longer term
with more stable funding.

ARO CORE PROGRAM PROPOSAL ACTIONS

RECEIVED ACCEPTED DECLINED WITHDRAWN

Chemistry 60 23 8 2
Computing & Information
Sciences 59 21 8 1
Electronics 36 21 3 0
Environmental Sciences 36 12 4 1
Life Science 45 16 6 1
Materials Science 57 23 12 2
Mathematical Sciences 47 21 6 1
Mechanical Sciences 64 12 11 1
Physics 53 25 7 0
Research 3 2 0 0

Technology Integration

TOTAL 460 176 65 9

Note: The total of proposals accepted, rejected, or withdrawn does not equal the total received because
proposals are not necessarily acted upon during the year of receipt. ARO proposal actions are the period 1
October 2003 through 30 September 2004. “Core Program” is defined as single investigator research

(excluding special programs) supported with Army Project BH57 funds.
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ARO FY04 FUNDING

CORE PROGRAMS ALLOTMENT

Chemistry $ 4,359,746

Computer and Information Sciences $ 4,027,023

Electronics $ 4,475,365

Environmental Science $ 2,067,705

Life Sciences $ 3,502,000

Materials Science $ 4,636,498

Mathematical Sciences $4,143,972

Mechanical Sciences $4,107,342

Physics $ 4,483,999

SUBTOTAL CORE PROGRAMS $ 35,803,650
SPECIAL PROGRAMS ALLOTMENT
Senior Research Scientist Research Programs $ 439,692
National Research Council Associates Program $ 632,000
Historically Black College & University/Minority Institution $ 1,200,000
European Research Office $ 50,000
Far East Office $ 50,000
In-House Operations $ 14,705,992
Subtotal Special Programs $17,077,684
TOTAL PROJECT BH57 FUNDS $52,881,334
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OFFICE OF THE SECRETARY OF

DEFENSE DIRECT-FUNDED PROGRAMS ALLOTMENT
Defense Experimental Program to Stimulate Competitive $ 2,889,000
Research

OSD Small Business Innovation Research/Small Business

Technology Transfer $ 1,390,102
OSD Historically Black Colleges &University/ Minority

Institutions $ 16,899,000
TOTAL OSD DIRECT FUNDS $21.178,102
ARMY AND OTHER DIRECT FUNDED ALLOTMENT
PROGRAMS

Critical Infrastructure Protection $ 6,247,254
Multidisciplinary University Research Initiative Program $ 40,365,153
National Nanotechnology Initiative $ 3,727,298
Presidential Early Career Awards for Scientists Engineers $ 909,097
Defense University Research Instrumentation Program $ 10,940,428
University Research Initiative Support $ 68,770
Institute for Collaborative Biotechnologies (1CB) $ 7,595,540
eCybermission $ 4,988,840
HBCU/MI — Battlelab Centers $ 2,384,920
Institute for Creative Technology (ICT) $ 11,655,000
Institute for Soldier Nanotechnology (ISN) $ 9,446,000
Board of Army Science and Technology (BAST) $ 1,249,000
Small Business Technology Transfer (STTR) $ 16,611,828
Small Business Innovation Research (SBIR) $ 14,600,466
Intellectual Property/SBIR Support $ 1,120,056
Youth Science Activities $ 1,604,000
Field Assistance in Science and Technology $ 26,020
Lapsed Year Funding $ 16,666
Defense Advanced Research Projects Agency (DARPA) $ 81,155,279
Other Customer $ 61,225,889
TOTALARMY AND OTHER RDT&E FUNDS $ 275,937,504
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FY04 CONGRESSIONAL ADDS ALLOTMENT

Perpetually Assured Information Security (PASIS) $ 5,874,940
Advanced Deployable Nano-Sensors $ 1,156,010
Biofilms — Terrorist Agents in Water $ 2,022,240
Buffalo Bioinformatics $ 1,156,000
Desert Terrain Analysis $ 2,888,580
Nano-Materials Research $ 962,230
Anti-Corrosion Studies $ 962,800
National Security Training $ 962,800
Bioinformatics Research $ 1,157,000
Defense Commercialization Research Initiative $ 4,812,000
Desert Environment Research $ 1,634,960
Institute of Bioengineering and Nanoscience in Advanced Medicine $ 2,409,000
Institute for Entrepreneurial Excellence Technology $ 1,474,000
MEMS Sensor for Rolling Elements $ 1,347,440
Army Centers of Excellence $ 1,444,700
Congressional Add for Institute of Creative Technology (ICT) $ 1,348,000
TOTAL FY04 CONGRESSIONAL ADDS $ 31,612,700
TOTALARO FY04 PROGRAM | $ 381,609,640
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GENERAL INFORMATION

The Scientific Services Program (SSP) is implemented by a contract with Battelle. The program
provides a rapid means for DoD and OGA researchers and managers to acquire short-term
services from scientists and analysts. Through the SSP, these individuals provide the government
task sponsors with results and solutions from well-defined studies, analyses, evaluations,
interpretations, and assessments. Task performers include independents (non-affiliated self-
employed persons), academics, small and large businesses from industry. The program provided
services in FY04 in the following SSP subprogram elements:

= Scientific and Technical Analysis Services (STAS);

» Faculty Research and Engineering Program (FREP);

= High School Science and Mathematics Faculty Program (HSSMFP); and
= Conferences, Workshops, and Symposia (CW&S).

The largest category, STAS, provides nonpersonal, intermittent, short-term scientific and
technical support services. Tasks under this category provide the solution to problems related to
research and development of various activities within the Government, in particular, the
Department of Defense. The primary intent of the FREP and HSSMFP is to introduce university,
college, and high school faculty to Army laboratories, centers, and agencies to have them
participate in research being performed within those organizations during the summer months.
The SSP also provides services for organizing and administering conferences, workshops, and
symposia of interest to any Federal agency. The commands/agencies served under the program
and the number of new tasks awarded, during the period 1 October 2003 through 30 September
2004 are provided in the table at the end of this section.

Examples of Tasks Awarded through the Scientific Services Program:

The Scientific Services Program (SSP) awards tasks in a wide variety of technical areas ranging
from mathematical and computer sciences, education and training, to studies in life sciences and
chemistry related to Weapons of Mass Destruction (WMD). Approximately 28% of the tasks
awarded in FY04 were related to WMD casualty care/management, agent detection/analysis, and
force protection. The Army Research Office (ARO) conducted an Army/DARPA workshop on
metrics and standards for evaluation and comparison of chemical warfare agent (CWA) detectors
(CW&S Task Control Number (TCN) 04132). The Army Medical Research and Materiel
Command (MRMC), Army Medical Research Institute for Chemical Defense (AMRICD)
explored the biophysical and biochemical properties of different prophylactic drugs reacting with
different CWAs (STAS TCN 04126). MRMC Walter Reed Army Institute of Research (WRAIR)
conducted an investigation of medical treatments for casualties from WMD biological and
chemical agents (STAS TCN 04-059). WRAIR also developed methods and sample analytical
methodologies to support evaluation of oximes and drugs to protect against CWAS in vitro and in
vivo (TCN 04113). The U.S. Army Research & Development Command (RDECOM), Natick
Soldier Center (NSC) investigated new polyoxometalates for use in chemical detoxifying
coatings (STAS TCN 04063).
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Force protection, personnel, training, and performance in combat evaluation related tasks
accounted for 25% of the total FY04 task count. The U.S. Navy Medical Center in San Diego
CA (NMCSD) conducted an investigation of the nutritional supplement N-acetylcsteine (NAC) as
an adjunct to hearing protection devices (HPDs) for preventing noise induced hearing loss
(NIHL) in soldiers exposed to military noise (STAS TCNs 04005, 04010-04012, 04015, 04016,
04023, and 04036). MRMC AARL performed a human factors analysis of the Special Medical
Emergency Evaluation Device (SMEED) for usage aboard the Army Medical Evacuation
(MEDEVAQC) Helicopters (STAS TCN 04112). U.S. Navy Personnel Center (NPC) studied the
role of social support in first term sailors’ attrition from recruit training including
conceptualization of the problem and development of a pilot intervention methodology (STAS
04167).

Approximately 21% of the FY04 SSP tasks supported the warfighter in combat, current and
future weapon systems through materials development, manufacturing, soldier - equipment
interface performance measurement and human factors evaluation. MRMC U.S. Army Institute
of Surgical Research (USAISR) studied molecular pharmacology and pharmacokinetics of drugs
and supplements to ameliorate hemorrhagic shock (STAS TCN 04022). Army